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COAL  RESOURCES  OF  CAMBRIA  AND 
BLAIR  COUNTIES,  PENNSYLVANIA 

PART  1.  COAL  CROP  LINES,  MINED-OUT  AREAS, 
AND  STRUCTURE  CONTOURS 

Compiled  by 
Albert  D.  Glover 


INTRODUCTION 

The  Bureau  of  Topographic  and  Geologic  Sur- 
vey is  responsible  for  providing  accurate,  timely  in- 
formation on  Pennsylvania’s  bituminous  coal.  To 
achieve  this  goal,  the  Bureau  cooperates  with  the 
U.S.  Geological  Survey  through  the  National  Coal 
Resources  Data  System  (NCRDS).  NCRDS  is  a 
computerized  data  base  and  geographic  informa- 
tion system  developed  by  the  U.S.  Geological  Sur- 
vey to  facilitate  coal-resource  calculations  for  the 
nation  on  a county-by-county  and  seam-by-seam 
basis,  and  to  produce  various  kinds  of  tables  and 
maps  of  coal  characteristics. 

Before  NCRDS  can  be  used  for  a particular 
bituminous-coal-producing  county,  all  available 
data  on  the  coal  must  be  entered  into  the  computer 
data  base.  These  data  include  site-specific  (point- 
location)  stratigraphic  measurements  and  coal  analy- 
ses, and  specific  map  elements  compiled  on  7.5- 
minute  topographic  quadrangle  maps.  The  map 
elements,  which  include  coal  outcrop  lines,  stiuc- 
ture  contours,  and  mined-out  areas,  are  digitized 
and  stored  in  the  system  for  subsequent  computer 
manipulations.  It  is  important  to  recognize  that  this 
coal  spatial  data  is  three  dimensional. 

Inasmuch  as  the  maps  showing  coal  outcrop  lines 
and  mined-out  areas  are  in  constant  demand  by 
many  users,  including  the  coal  industry,  consul- 
tants, planners,  government  personnel,  and  acade- 
micians, they  are  being  made  available  in  this  pub- 
lication. These  maps  will  be  of  considerable  help 
in  exploration  programs,  land  acquisition,  land  use 
planning,  and  environmental  protection. 

Two  kinds  of  coal  maps  may  be  included  for  each 
7.5-minute  topographic  quadrangle  map  covering 


Cambria  and  Blair  Counties  (Figure  1).  First,  for 
most  quadrangles,  there  is  a separate  map  for  each 
principal  coal  seam  (Figure  2)  that  shows  the  crop 
line  and  the  extent  of  strip  and  deep  mining  of  the 
coal.  Strip-mined  areas  are  shown  as  of  the  date  of 
the  photorevised  map  (see  Figure  1).  Deep-mined 
areas  were  compiled  during  the  period  1979-82.  If 
there  has  been  no  mining  on  a principal  coal,  or  if 
there  was  limited  mining  on  a less  important  coal, 
a separate  map  for  the  coal  is  not  included.  Second, 
for  each  quadrangle,  there  is  a composite  map 
showing  the  crop  lines  of  all  of  the  principal  coal 
seams  (Figure  2),  structure  contours,  and  fold  axes. 
Crop  lines  of  less  important  coal  seams  that  have 
had  limited  mining  activity  are  shown  on  the  com- 
posite maps  only  in  those  areas  where  they  have 
been  mined. 

All  of  the  maps  contain  information  on  sources 
of  data,  map  reliability,  and  map  symbols.  In  ad- 
dition, the  composite  maps  contain  information  on 
structure-contour  intervals  and  datums,  and  names 
of  fold  axes.  The  general  layout  of  the  compilation 
maps  is  shown  in  Figure  3. 

The  map  reliability  terms  given  for  coal  crop  lines 
and  structure  contour  lines  in  this  report  are  relative 
and  somewhat  subjective.  Nevertheless,  these  terms 
are  quantified  approximately  as  follows:  very  good, 
± 10  feet;  good,  ±20  feet;  and  fair,  ±30  feet.  Gen- 
erally, in  Cambria  and  Blair  Counties,  map  reliability 
is  good  to  very  good  in  the  mined  areas.  The  reliability 
values  refer  to  vertical,  not  horizontal,  accuracy. 

It  should  be  noted  that  maps  of  coals  occurring 
near  the  Tipton  reservoir  in  the  Tipton  7.5-minute 
quadrangle,  Blair  County,  are  not  included  in  this 
report.  Although  some  deep  mining  on  these  coals 
has  taken  place  in  the  past,  the  extent  of  the  remain- 
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Figure  1.  Index  map  of  7.5-minute  quadrangles  in  Cambria  and  Blair  Counties.  Dates  of  publication 
of  topographic  quadrangle  maps  are  shown  in  italic  type.  Dates  of  photorevision  (PR)  and 
photoinspection  (PI)  are  shown  in  parentheses. 


ing  coal  is  not  known.  More  importantly,  because 
these  coals  are  located  within  the  Tipton  Run  water- 
shed, future  mining  in  that  area  will  be  prohibited. 

The  maps  in  this  report  represent  Part  1 of 
NCRDS  for  Cambria  and  Blair  Counties.  Part  2 will 
include  various  computer-generated  tables  and 
maps  of  coal  characteristics.  As  the  data  base  for 
these  and  other  counties  is  completed  and  the  vari- 


ous derivative  tables  and  maps  of  coal  quality  are 
produced,  their  availability  will  be  publicly  an- 
nounced. 

The  reader  is  advised  that  all  of  the  original  com- 
pilation maps  are  available  for  public  inspection  at 
the  offices  of  the  Pennsylvania  Geological  Survey 
in  Harrisburg.  The  scale  of  the  original  maps  is 
1:24,000. 


REFERENCES 


3 


SCALE 

(feet) 

350  -i 
300  — 
250  — 
200  - 
150  — 
100  - 
50  - 
0 - 


uf 

If 

uk 

mk 

Ik 

cl 

bk 

mr 


UPPER  FREEPORT 
LOWER  FREEPORT 
UPPER  KITTANNING 

MIDDLE  KITTANNING 

LOWER  KITTANNING 

CLARION 

BROOKVILLE 

MERCER 


Figure  2. 


Stratigraphic  position  of  the  principal  coal  seams  in  Cambria  and  Blair  Counties.  Thicknesses 
of  the  coal  seams  are  exaggerated. 


A brief  reference  list  given  at  the  end  of  this  sec- 
tion includes  state  and  federal  publications  that  con- 
tain the  best  information  concerning  the  coal  ge- 
ology of  Cambria  and  Blair  Counties. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  FL,  Clapp, 
F.  G..  and  Butts,  Charles  (191  3),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.(  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak.  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1 913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
189,  13  p.,  using  crop  line  extended  from  adjacent  area  (un- 
published map  of  Barnesboro  7.5-minute  quadrangle,  Indiana 
County,  by  Bragonier,  W.  A.,  Rochester  and  Pittsburgh  Coal 
Company  [1986]),  unpublished  data,  and  locations  of  strip  mines 
on  topographic  map. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
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map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  line  of  the  Lower  Freeport  coal  and  structure  contours 
modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp,  F.  G., 
and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Pennsyl- 
vania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  crop  line  and  structure  contours  extended  from 
adjacent  area  (unpublished  maps  of  Barnesboro  7.5-minute 
quadrangle,  Indiana  County,  by  Bragonier,  W.  A.,  Rochester  and 
Pittsburgh  Coal  Company  [1 9861),  unpublished  data,  and  loca- 
tions of  strip  mines  on  topographic  map. 

Crop  lines  of  the  Middle  Kittanning  and  Mahoning  coals  by  A.  D. 
Glover  based  on  Campbell  and  others  (1913),  unpublished  data, 
and  locations  of  strip  mines  on  topographic  map. 

Other  crop  lines  modified  by  A.  D.  Glover  from  Campbell  and 
others  (1913)  using  unpublished  data  and/or  locations  of  strip 
mines  on  topographic  map. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U S.,  Folio  1 33,  10  p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 


CONTOUR  INTERVAL  20  FEET 
NATIONAL  GEODETIC  VERTICAL  DATUM  OF  J929 


Medium  duty  . — light  duty  

Unimproved  dirt  . ...... 

O Sute  Route 

BEAVERDALE 


CROP  LINE  AND  MINED  OUT  AREAS  OF  THE 


BROOKVILLE  COAL 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


29 


EXPLANATION 


Crop  line  of  the 
Clarion  coal 


Extent  of  known 
strip  mining 


MAP  RELIABILITY 

Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining-approximate 


ft  > «' 

-tarn 


SOURCES 


ROAD  CLASSIFICATION 


Crop  line  by  A.  D.  Glover  based  on  locations  of  strip  mines  on 
topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 


CONTOUR  INTERVAL  20  FEET 
NATIONAL  GEODETIC  VERTICAL  DATUM  OF  1929 


Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  modified  by  A.  D.  Glover  from  unpublished 
mine  map  provided  by  M.  D.  Sincak,  Cambria  County  Mineral 
Assessment  Office. 
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SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Butts,  Charles  (1905),  Ebens- 
burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  133,  10  p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Crop  line  by  A.  D.  Glover  based  on  Butts,  Charles  ( 1 905),  Ebens- 
burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  1 33,  10  p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1 905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  133,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  lines  of  the  Clarion,  Middle  Kittanning,  Lower  Freeport, 
Lower  Bakerstown,  and  Lonaconing  coals  by  A.  D.  Glover  based 
on  Butts,  Charles  (1905),  Ebensburg  folio,  Pennsylvania,  U.S. 
Geological  Survey  Geologic  Atlas  of  the  U.S. , Folio  1 33,  10  p., 
unpublished  data,  and  locations  of  strip  mines  on  topographic 
naap. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Butts  (1905)  using  unpublished  data  and  locations  of  strip 
mines  on  topographic  map. 
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mining-approximate 
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SOURCES 


Crop  line  from  Faill,  R.  T.,  Glover,  A.  D.,  and  Way,  J.  H.  (1989, 
in  press).  Geology  and  mineral  resources  of  the  Bland  burg,  Tip- 
ton,  Altoona,  and  Bellwood  quadrangles,  Blair,  Cambria,  Clear- 
field, and  Centre  Counties,  Pennsylvania,  Pennsylvania  Geologi- 
cal Survey,  4th  ser.,  Atlas  86. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  data. 

Limits  of  deep  mining  from  unpublished  data. 

Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data. 
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SOURCES 

Crop  line  from  Faill,  R.  T.,  Glover,  A.  D.,  and  Way,  J.  H.  (1989, 
in  press).  Geology  and  mineral  resources  of  the  Bland  burg.  Tip- 
ton.  Altoona,  and  Bellwood  quadrangles,  Blair.  Cambria.  Clear- 
field, and  Centre  Counties,  Pennsylvania,  Pennsylvania  Geologi- 
cal Survey,  4th  ser  . Atlas  86. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  data. 

Limits  of  deep  mining  modified  by  A.  D.  Glover  from  unpublished 
mine  map  provided  by  M.  D.  Sincak,  Cambria  County  Mineral 
Assessment  Office. 

Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data. 
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SOURCES 


Crop  line  from  Faill,  R.  T.,  Glover,  A.  D.,  and  Way,  J.  H.  (1 989, 
in  press),  Geology  and  mineral  resources  of  the  Blandburg,  Tip- 
ton. , Altoona,  and  Bellwood  quadrangles,  Blair,  Cambria,  Clear- 
field, and  Centre  Counties,  Pennsylvania,  Pennsylvania  Geologi- 
cal Survey,  4th  ser..  Atlas  86. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  data. 

Limits  of  deep  mining  from  unpublished  mine  map. 

Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data. 
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SOURCES 


Crop  line  from  Faill,  R.  T.,  Glover,  A.  D..  and  Way,  J.  H.  (1989. 
in  press).  Geology  and  mineral  resources  of  the  Bland  burg,  Tip- 
ton,  Altoona,  and  Bellwood  quadrangles.  Blair,  Cambria,  Clear- 
field. and  Centre  Counties.  Pennsylvania,  Pennsylvania  Geologi- 
cal Survey,  4th  ser.,  Atlas  86. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  data. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data 
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SOURCES 

Crop  line  from  Faill,  R.  T.,  Glover,  A.  D.(  and  Way,  J.  H.  (1989, 
in  press).  Geology  and  mineral  resources  of  the  Blandburg,  Tip- 
ton,  Altoona,  and  Bellwood  quadrangles.  Blair,  Cambria,  Clear 
field,  and  Centre  Counties,  Pennsylvania,  Pennsylvania  Geologi- 
cal Survey,  4th  ser..  Atlas  86. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  data. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data. 
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SOURCES 

Crop  line  from  Faill,  R.  T.,  Glover,  A.  D.,  and  Way,  J.  H.  (1989, 
in  press),  Geology  and  mineral  resources  of  the  Bland  burg,  Tip- 
ton.  Altoona,  and  Bellwood  quadrangles.  Blair,  Cambria.  Clear- 
field, and  Centre  Counties,  Pennsylvania,  Pennsylvania  Geologi- 
cal Survey,  4th  ser.,  Atlas  86. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  data. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data. 
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rangles,  Blair,  Cambria,  Clearfield,  and  Centre  Counties,  Penn- 
sylvania, Pennsylvania  Geological  Survey,  4th  ser..  Atlas  86. 
Positions  of  wrench  faults  compiled  by  A.  D.  Glover  from  Faill 
and  others  (1989,  in  press)  and  unpublished  data. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 
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map. 
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Crop  line  by  A.  D.  Glover  based  on  Butts,  Charles  (1905),  Ebens- 
burg  folio,  Pennsylvania,  U S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  133,  10  p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 
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map. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.,  using  unpublished  data  and 
location  of  strip  mine  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  by  A.  D.  Glover  based  on  Butts,  Charles  (1905),  Ebens- 
burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
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Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G..  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Campbell,  M.  R..  Clapp,  F.  G., 
and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Pennsyl- 
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SCALE  ~1:62500 


Crop  line  of  the 
Middle  Kittanning 
coal 


Extent  of  known 
strip  mining 


MAP  RELIABILITY 
Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining-approximate 


EXPLANATION 


189,  13  p.,  unpublished  data,  and  locations  of  strip  mines  on 
topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 


CARROLLTOWN 


CROP  LINE  AND  MINED-OUT  AREAS  OF  THE 


MIDDLE  KITTAI\II\III\IG  COAL 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


50 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1 91 3),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
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Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  line  modified  by  A D.  Glover  from  Campbell,  M.  R..  Clapp, 
F.  G.,  and  Butts,  Charles  (191 3),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  line  of  the  Middle  Kittanning  coal  by  A.  D.  Glover  based 
on  Campbell,  M.  R.,  Clapp,  F.  G.,  and  Butts,  Charles  (1913), 
Barnesboro-Patton  folio,  Pennsylvania,  U.S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  1 89,  1 3 p.,  unpublished  data, 
and  locations  of  strip  mines  on  topographic  map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Campbell  and  others  (1913)  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S..  Folio 
189,  13  p.,  using  unpublished  data. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
Position  of  wrench  fault  by  A.  D.  Glover  based  on  unpublished 
data. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio . Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89.  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Position  of  wrench  fault  by  A.  D.  Glover  based  on  unpublished 
data. 
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SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (191 3),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
189,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89.  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
Position  of  wrench  fault  by  A.  D.  Glover  based  on  unpublished 
data. 
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SOURCES 

Crop  line  of  the  Middle  Kittanning  coal  by  A.  D.  Glover  based 
on  Campbell,  M.  R.,  Clapp,  F.  G.,  and  Butts,  Charles  (1913), 
Barnesboro-Patton  folio,  Pennsylvania.  U.S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  189,  13  p.,  and  unpublished 
data. 

Other  crop  lines  modified  by  A.  D.  Glover  from  Campbell  and 
others  (1913)  using  unpublished  data  and/or  locations  of  strip 
mines  on  topographic  map. 

Structure  contours  modified  by  A.  D.  Glover  and  W.  E.  Edmunds, 
Consulting  Geologist,  from  Campbell  and  others  (1913)  using 
unpublished  data  and  locations  of  strip  mines  on  topographic 
map. 
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Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S..  Folio 
189,  13  p.,  using  unpublished  data  and  location  of  strip  mine 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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on  topographic  map. 
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F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 
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burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  133,  10  p.(  and  locations  of  strip  mines  on 
topographic  map. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  133,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Crop  line  by  A.  D.  Glover  based  on  Butts.  Charles  ( 1 905),  Ebens- 
burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  1 33,  10  p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania.  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 
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map. 
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burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  1 33,  10  p , unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  modified  by  A.  D.  Glover  from  Butts,  Charles  (1905), 
Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 33,  1 0 p.(  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  deep  mining  modified  by  A.  D.  Glover  from  unpublished 
mine  map  provided  by  M.  D.  Sincak,  Cambria  County  Mineral 
Assessment  Office. 
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Survey  Geologic  Atlas  of  the  U.S..  Folio  1 33,  10  p.,  unpublished 
data,  and  locations  of  strip  mines  on  topographic  map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Butts  ( 1 905)  using  unpublished  data  and  locations  of  strip 
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Ebensburg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  133,  10  p.,  using  unpublished  data. 
Limits  of  deep  mining  modified  by  A.  D.  Glover  from  unpublished 
mine  map  provided  by  M.  D.  Sincak,  Cambria  County  Mineral 
Assessment  Office. 
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Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Crop  line  by  A.  D.  Glover  based  on  Butts,  Charles  ( 1 905),  Ebens 
burg  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  133,  10  p..  and  unpublished  data. 


Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
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Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S  , 
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Limits  of  deep  mining  modified  by  A.  D.  Glover  from  unpublished 
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Limits  of  known  strip 
mining-approximate 
Limits  of  known  deep 
mining-approximate 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


MAP  RELIABILITY 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74.  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  of  the 
Upper  Freeport  coal 


1 


Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Structure  contour 

Altitude  of  the  base  of  the 
Lower  Kittanning  coal,  in 
feet  above  mean  sea  level. 
Contour  interval  50  feet. 
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very  good 

Structure  contours--very 
good 


,y  J 2350 


SOURCES 

Crop  lines  of  the  Mercer,  Middle  Kittanning,  and  Brush  Creek 
coals  by  A.  D.  Glover  based  on  Phalen,  W.  C.  (1910),  Johns- 
town folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  1 74,  1 6 p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Phalen  (1910)  using  unpublished  data  and  locations  of  strip 
mines  on  topographic  map. 


GEISTOWN 


COAL  CROP  LINES  AND 
STRUCTURE  CONTOURS 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR  QQ 

GEOLOGICAL  SURVEY 


BROOKVILLE  COAL 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR  Q/ 

GEOLOGICAL  SURVEY 


CLARION  COAL 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


88 
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Coal  crop  line-good  to 
very  good 
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mining-approximate 

Limits  of  known  deep 
mining-approximate 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp. 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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MAP  RELIABILITY 
Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining-approximate 
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Extent  of  known 
strip  mining 


SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Campbell,  M R.,  Clapp,  F.  G., 
and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Pennsyl- 
vania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
189,  13  p.,  unpublished  data,  and  locations  of  strip  mines  on 
topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Extent  of  known 
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deep  mining 


MAP  RELIABILITY 
Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining-approximate 
Limits  of  known  deep 
mining-approximate 


SOURCES 


EXPLANATION 


Crop  line  of  the 
Upper  Kittanning 
coal 
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Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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MAP  RELIABILITY 

Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining— approximate 

Limits  of  known  deep 
mining-approximate 


Extent  of  known 
deep  mining 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S..  Folio 
1 89,  1 3 p..  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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MAP  RELIABILITY 
Coal  crop  line— good  to  ?- 
very  good 

Limits  of  known  strip 
mining-approximate 
Limits  of  known  deep 
mining— approximate 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M.  R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Bamesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S..  Folio 
1 89,  1 3 p.,  using  unpublished  data  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Structure  contour 
Altitude  of  the  base  of  the 
Lower  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  50  feet. 


MAP  RELIABILITY 

Coal  crop  lines--good  to 
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SOURCES 

Crop  lines  of  the  Clarion,  Middle  Kittanning,  and  Mahoning  coals 
by  A.  D.  Glover  based  on  Campbell,  M.  R..  Clapp,  F.  G..  and 
Butts.  Charles  (1913),  Barnesboro-Patton  folio,  Pennsylvania, 
U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S..  Folio  1 89, 
13  p.,  unpublished  data,  and  locations  of  strip  mines  on  topo- 
graphic map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Campbell  and  others  (1913)  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 


COAL  CROP  LINES  AND 
STRUCTURE  CONTOURS 


HASTINGS 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


94 
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SCALE  ~ 1-62500 


Altitude  of  the  base  of  the 
Lower  Kittanning  coal,  in 
feet  above  mean  sea  level. 
Contour  interval  50  feet. 


MAP  RELIABILITY 


Coal  crop  line-good 
Structure  contours-good 


Crop  line  and  structure  contours  modified  by  A.  D.  Glover  from 
Butts,  Charles  (1945),  Hollidaysburg-Huntingdon  folio,  Penn- 
sylvania, U S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
227,  20  p.,  using  unpublished  data. 


CONTOUR  INTERVAL  20  FEET 
NATIONAL  GEODETIC  VERTICAL  DATUM  Of  1929 


HOLLIDAYSBURG 


COAL  CROP  LINE  AND 
STRUCTURE  CONTOURS 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 


95 


SOURCES 

Crop  line  by  A.  D.  Glover  based  on  crop  line  extended  from  adja- 
cent area  (Phalen,  W.  C.  (1910),  Johnstown  folio.  Pennsylvania. 
U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio  1 74, 
16  p.)  and  location  of  strip  mine  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  by  A.  D.  Glover  based  on  location  of  strip  mine  on 
topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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mining— approximate 
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area  (Phalen,  W.  C.  (1910),  Johnstown  folio,  Pennsylvania,  U.S. 
Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio  174,  16  p.), 
and  locations  of  strip  mines  on  topographic  map. 
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mining— approximate 
Limits  of  known  deep 
mining-approximate 
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Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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JOHNSTOWN 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining-approximate 


WiTVe  Hill 
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SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Phalen,  W.  C.  (1910),  Johns- 
town folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  1 74,  1 6 p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  J ’}cnu..noVcsm?o™ 

map. 
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Crop  line  of  the 
Upper  Kittanning 
coal 


Extent  of  known 
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Coal  crop  line-good  to 
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Limits  of  known  strip 
mining-approximate 

Limits  of  known  deep 
mining-approximate 
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SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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NATIONAL  GEODETIC  VERTICAL  DATUM  OF  1929 


JOHNSTOWN 


Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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EXPLANATION 
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SCALE  ~1:62500 


SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1 910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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mining— approximate 
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SCALE  ~1:62500 


SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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Structure  contour 
Altitude  of  the  base  of  the 
Lower  Kittanning  coal,  in 
feet  above  mean  sea  level. 
Contour  interval  50  feet. 
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to  very  good 
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SOURCES 

Crop  line  of  the  Middle  Kittanning  coal  by  A.  D.  Glover  based 
on  Phalen,  W.  C.  (1910),  Johnstown  folio,  Pennsylvania,  U.S. 
Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.. 
unpublished  data,  and  locations  of  strip  mines  on  topographic 
map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Phalen  (1910)  using  unpublished  data  and/or  locations  of 
strip  mines  on  topographic  map. 
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Coal  crop  line-good 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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coal 


Extent  of  known 
strip  mining 


SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Phalen,  W.  C.  (1910),  Johns- 
town folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  1 74,  1 6 p.,  unpublished  data,  and  locations 
of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Coal  crop  line-good  to 
very  good 
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mining-approximate 
Limits  of  known  deep 
mining-approximate 
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coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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very  good 
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SOURCES 
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Crop  line  modified  by  A.  D.  Glover  from  Pnalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p. , using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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EXPLANATION 
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Coal  crop  line-good  to 
very  good 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910). 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data  and 
locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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very  good 
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to  very  good 


SOURCES 

Crop  lines  of  the  Mercer  and  Middle  Kittanning  coals  by  A.  D. 
Glover  based  on  Phalen,  W.  C.  (1910),  Johnstown  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
174,  16  p.,  unpublished  data,  and  locations  of  strip  mines  on 
topographic  map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Phalen  (1910)  using  unpublished  data  and/or  locations  of 
strip  mines  on  topographic  map. 
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very  good 
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mining-approximate 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  of 
the  Bedford  1 5-minute  quadrangle  compiled  by  Swartz,  F.  M., 
Pennsylvania  State  University  (1951),  using  unpublished  data 
and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line— good  to 
very  good 

Limits  of  known  strip 
mining-approximate 


SOURCES 

Crop  line  by  A.  D.  Glover  based  on  unpublished  map  of  the  Bed- 
ford 15-minute  quadrangle  compiled  by  Swartz,  F.  M , Penn- 
sylvania State  University  (1951),  and  locations  of  strip  mines 
on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line-good  to 
very  good 

Limits  of  known  strip 
mining-approximate 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  of 
the  Bedford  1 5-minute  quadrangle  compiled  by  Swartz,  F.  M., 
Pennsylvania  State  University  (1951),  using  unpublished  data 
and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  of  the  Clarion  coal  by  A.  D.  Glover  based  on  unpub- 
lished map  of  the  Bedford  1 5-minute  quadrangle  compiled  by 
Swartz,  F.  M.,  Pennsylvania  State  University  (1951),  and  loca- 
tions of  strip  mines  on  topographic  map. 

Other  crop  lines  modified  by  A D.  Glover  from  Swartz  (1 951 ) 
using  unpublished  data  and  locations  of  strip  mines  on  topo- 
graphic map. 

Structure  contours  by  A.  D.  Glover  based  on  crop  of  Lower  Kit- 
tanning coal. 
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Shaffner,  M.  N.  (1958),  Geology  and  mineral  resources  of  the 
New  Florence  quadrangle,  Pennsylvania.  Pennsylvania  Geologi- 
cal Survey.  4th  ser.,  Atlas  57,  1 65  p.,  using  unpublished  data. 


I 

^:.£ncoV:5 


RACHELWOOD 


COAL  CROP  LINES  AND 
STRUCTURE  CONTOURS 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR  116 

GEOLOGICAL  SURVEY 


MINED  OUT  AREAS  OF  THE 

LOWER  KITTANNING  COAL 


STRONGSTOWN 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


MINED  OUT  AREA  OF  THE 


LOWER  FREEPORT  COAL 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


Crop  line  modified  by  A.  D.  Glover  from  Campbell,  M R.,  Clapp, 
F.  G.,  and  Butts,  Charles  (1913),  Barnesboro-Patton  folio,  Penn- 
sylvania, U.S.  Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio 
189,  13  p.,  using  unpublished  data. 

Structure  contours  modified  by  A.  D.  Glover  from  Campbell  and 
others  (1913)  using  trend  of  structure  contours  in  adjacent  area 
(unpublished  map  of  Strongstown  7.5-minute  quadrangle,  In- 
diana County,  by  Bragonier,  W.  A.,  Rochester  and  Pittsburgh 
Coal  Company  (1986))  and  unpublished  data. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S..  Folio  1 74,  1 6 p.,  using  unpublished  data,  loca- 
tions of  strip  mines  on  topographic  map.  and  crop  line  extended 
from  adjacent  area  (unpublished  map  of  Vintondale  7.5-minute 
quadrangle,  Indiana  County,  by  Bragonier,  W.  A , Rochester  and 
Pittsburgh  Coal  Company  [1986]). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  mine  map  provided  by 
M.  D.  Sincak,  Cambria  County  Mineral  Assessment  Office. 
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SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Phalen,  W.  C.  (1910),  Johns- 
town folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic  Atlas 
of  the  U.S.,  Folio  174,  16  p.,  unpublished  data,  locations  of 
strip  mines  on  topographic  map,  and  crop  line  extended  from 
adjacent  area  (unpublished  map  of  Vintondale  7.5-minute  quad- 
rangle, Indiana  County,  by  Bragonier,  W.  A..  Rochester  and  Pitts- 
burgh Coal  Company  11986]). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  Phalen,  W.  C.  (1910), 
Johnstown  folio,  Pennsylvania,  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  1 74,  1 6 p.,  using  unpublished  data,  loca- 
tion of  strip  mine  on  topographic  map,  and  crop  line  extended 
from  adjacent  area  (unpublished  map  of  Vintondale  7.5-minute 
quadrangle,  Indiana  County,  by  Bragonier,  W.  A.,  Rochester  and 
Pittsburgh  Coal  Company  (19861). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  of  the  Middle  Kittanning  coal  by  A.  D.  Glover  based 
on  Phalen,  W.  C.  (1910),  Johnstown  folio.  Pennsylvania,  U.S. 
Geological  Survey  Geologic  Atlas  of  the  U.S.,  Folio  1 74,  1 6 p., 
unpublished  data,  locations  of  strip  mines  on  topographic  map, 
and  crop  line  extended  from  adjacent  area  (unpublished  map  of 
Vintondale  7.5-minute  quadrangle,  Indiana  County,  by  Bragonier, 
W.  A..  Rochester  and  Pittsburgh  Coal  Company  (19861). 
Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Phalen  (1910)  using  unpublished  data,  crop  lines  and  struc- 
ture contours  extended  from  adjacent  area  (Bragonier  ( 1 9861), 
and/or  locations  of  strip  mines  on  topographic  map. 


SCALE  ~1  62500 


COAL  CROP  LINES  AND 
STRUCTURE  CONTOURS 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


EXPLANATION 

CROP  LINES 

Upper  Freeport  coal 


If— ^ 

Lower  Freeport  coal 

uk— ^ 

Upper  Kittanning 
coal 

mk — 

Middle  Kittanning  , 
coal 


Lower  Kittanning 
coal 

bk ^ 

Brookville  coal  =f 

-A  ! 


Syncline 


Showing  axial-plane  trace 
and  direction  of  plunge. 


2000 

Structure  contour 


Altitude  of  the  base  of  the 
Lower  Kittanning  coal,  in 
feet  above  mean  sea  level. 
Contour  interval  50  feet. 


MAP  RELIABILITY 
Coal  crop  lines-poor  to 
very  good 

Structure  contours-poor 
to  very  good 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


EXPLANATION 


Crop  line  of  the 
Brookville  coal 


Extent  of  known 
strip  mining 


MAP  RELIABILITY 


Coal  crop  line-good 
Limits  of  known  strip 
mining-approximate 


•VI  Nt»UKK 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Richardson,  G.  B.  (1934), 
Somerset-Windber  folio,  Pennsylvania,  U.S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  224,  14  p.,  using  unpublished 
data  and  location  of  strip  mine  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Richardson,  G.  B.  (1934), 
Somerset-Windber  folio,  Pennsylvania,  U S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  224,  14  p.,  using  unpublished 
data  and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Richardson,  G.  B.  (1934), 
Somerset-V/indber  folio,  Pennsylvania,  U.S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  224,  14  p.,  unpublished  data, 
and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  Richardson,  G.  B.  (1934), 
Somerset-Windber  folio,  Pennsylvania,  U.S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  224,  1 4 p.,  using  unpublished 
data  and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Limits  of  deep  mining  from  unpublished  mine  map. 
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SOURCES 

Crop  line  by  A.  D.  Glover  based  on  Richardson,  G.  B.  (1934), 
Somerset-Windber  folio,  Pennsylvania,  U.S.  Geological  Survey 
Geologic  Atlas  of  the  U.S.,  Folio  224,  1 4 p.,  unpublished  data, 
and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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data  and  locations  of  strip  mines  on  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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EBENSBURG  ANTICLINE 


T4 

Anticline 

Showing  axial-plane  trace. 


Syncline 

Showing  axial-plane  trace 
and  direction  of  plunge. 


40’ IV 

1700 


EXPLANATION 

CROP  LINES 

Upper  Freeport  coal 

Lower  Freeport  coal 

Upper  Kittanning 
coal 

mk — ^ 

Middle  Kittanning 
coal 


K„u/m.,.  K‘" 


bk — 

Brookville  coal 


Lower  Kittanning 
coal 


Structure  contour 
Altitude  of  the  base  of  the 
Lower  Kittanning  coal,  in 
feet  above  mean  sea  level. 
Contour  interval  50  feet. 


MAP  RELIABILITY 
Coal  crop  lines-good  to 
very  good 

Structure  contours-good 
to  very  good 


mk  . 1700 


E'  SYNCLINE 
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\70O 


SOURCES 

Crop  lines  of  the  Middle  Kittanning  and  Lower  Freeport  coals 
by  A.  D Glover  based  on  Richardson,  G B.  ( 1 934),  Somerset- 
Windber  folio,  Pennsylvania.  U.S.  Geological  Survey  Geologic 
Atlas  of  the  U.S.,  Folio  224,  14  p , unpublished  data,  and  loca- 
tions of  strip  mines  on  topographic  map. 

Other  crop  lines  and  structure  contours  modified  by  A.  D.  Glover 
from  Richardson  (1934)  using  unpublished  data  and  locations 
of  strip  mines  on  topographic  map. 
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